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Heavy Metal Adsorption of Untreated Barks
by Treatment Conditions of Aqueous Solution

Ki-Hyon Paik” - Dong-Ho Kim” - Seung-Ho Kim"

ABSTRACT

This study was designed to investigate the adsorption of heavy metal ions by untreated bark
according to the treatment conditions of aqueous solution. The effect of temperature and pH of
aqueous solution, particle size of bark, addition of light metal ions on the adsorption was examined,
and the competition in adsorption among heavy metal ions was also evaluated.
te The adsorption ratio of Cu” and Zn® increased with increasing themperature of solution from -
5C to 107TC; however, it was relatively constant at temperatures between 10°C and 55TC. The
adsorption ratio of Cr® increased continuously with increasing the temperature of solution. The
maximum adsorption ratio of Cu2+, Zn2+, and Pb”" was noted at pHs ranged 6 to 7; however, the
adsorption ratio declined sharply on either sides of the optimum. The adsorption ratio of Cr*
decreased continuously with increasing the pH of solution. The adsorption ratio increased as decreasing
the particle size of bark, and there was little differences in adsorption tendency between pine and oak
bark. By the addition of Ca’™* or Mg (10~25 ppm), the adsorption ratio of Cu’* and Zn®* increased.
An increase of the adsorption ratio was higher in oak bark than in pine bark. However, the adsorption
ratio of Pb™ and Cr* was not affected by the addition of light metal ions. As the mixed solution of
2 or 3 kinds of heavy metal ions(Cu®, Zn*, sz*) was treated with the untreated bark, the adsorption
of Zn®" decreased considerably because of the competitive adsorption among heavy metal ions. Also
the adsorption of Cu’” was more and less reduced. However the adsorption of Pb*" was not affected
by the presence of other heavy metal ions.

Keywords : heavy metal ion, light metal ion, competitive adsorption, untreated bark, Pinus densi-
flora, Quercus acutissima
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Fig. 1. Heavy metal adsorption of Pinus densiflora
bark according to temperature.
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Fig. 2. Heavy metal adsorption of Quercus acutis-

sima bark according to temperature.
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Fig. 3. Heavy metal adsorption of Pinus densiflora
bark according to pH.
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Fig. 4. Heavy metal adsorption of Quercus acutissima
bark according to pH.
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Table 1. Effect of light metal ions on the adsorption of heavy metal ions

. Light metal cu* Pb** zn® cr*
Species .
jons(ppm) 100 50 100 50 100 50 100 50
- - 492 381 940 492 562 29.0 160 38
ca® 10 61.8 448 99.1 495 594 404 190 55
Pi .
s Ca? 25 633 453 9.1 495 612 421 185 73
densiflora
Mg® 10 62.5 449 99.1 493 60.6 415 1727 58
Mg® 25 64.6 453 99.1 495 626 434 189 4.1
; ; 505 377 914 460 639 284 200 41
ca® 10 874 436 97.5 486 703 422 25 44
Quercus ca® 25 875 436 969 485 728 443 23 44
acutissima
Mg 10 874 451 9.6  48.0 719 435 25 62
Mg 25 896 445 96.8 480 745 461 21 50

The values are the concentration of heavy metal ions adsorbed by 1g of air dried barks
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Fig. 7. Adsorption ratio of heavy metal ions by
Pinus densiflora bark in the solution inclu-
ding Ca"(25ppm).
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Fig. 8. Adsorption ratio of heavy metal ions by
Quercus acutissima bark in the solution
including Ca**(25ppm).

A g 9= Pb” &9 AHAME FHd AF F
Fgo] 95% ARz AUdes 1 gV g4
547 HFeg Alagth
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Table 2. Competitive adsorption on bark among Cu®, Pb*” and Zn“

Cocentration of heavy

Pinus densiflora

Quercus acutissima

metal ions (ppm) (ppm) (ppm)

cu®* Pb> Zn*  total ions cu®* Pb** Zn** Cu? Pb** Zn*
100 100 100 300 303 77.9 13.5 71.2 99.0 353
50 50 50 150 33.1 46.1 15.1 41.8 48.7 36.8
333 333 333 99.9 252 31.6 10.9 279 321 20.8
50 25 25 100 39.0 23.5 8.8 423 24.0 2.1
25 50 25 100 21.0 48.3 8.8 20.6 48.9 15.0
25 25 50 100 20.9 24.1 21.5 21.1 242 30.8
100 100 - 200 334 80.2 - 774 94.9 -
- - 100 100 200 - 94.0 314 - 973 50.8
100 - 100 200 579 - 62.8 79.0 - 76.8
50 50 - 100 37.8 472 - 45.7 492 -
- 50 50 100 - 48.8 22.7 - 48.7 328
50 - 50 100 39.7 - 235 42.7 - 413

The values are the concentration of heavy metal ions adsorbed by lg of air dried barks.
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